RESULTS
The mechanical properties of aromatic dimethacrylate-based composites are shown in Tables 1 and 2. The composites based on dimethacrylates with hydroxy groups (Bis-GMA, Bis-GMA-F, Bis-GMA-EPh, and Bis-GMA-ECh) appeared to have a relatively higher flexural strength under dry conditions. Under wet conditions, these composites showed a relatively lower flexural strength than the composites based on dimethacrylates without hydroxy groups (Bis-MEPP, Bis-MPPP and Bis-ME2.6PP). The flexural strength of Bis-MEPP-and Bis-MPPP-based composites were lower than that of the other composites under dry conditions. However, these composites showed less decrease in flexural strength than the others under wet conditions. The elastic moduli of composites were dependent upon the dimethacrylate monomer structure.
Although the composites based on dimethacrylate with hydroxy groups had a relatively higher elastic modulus under dry conditions, they showed a significant decrease in elastic modulus under wet conditions. The highest elastic modulus was obtained for a composite resin based on the Bis-GMA-F monomer under both dry and wet conditions. In contrast, there was not a statistically significant difference between the elastic modulus of the composites based on dimethacrylate without hydroxy groups under both dry and wet conditions.
The composites based on the Bis-GMA-F and Bis-GMA monomer showed a relatively higher compressive proportional limit under both dry and wet conditions.
The composites based on dimethacrylates with longer and more flexible chains, such as Bis-GMA-EPh and Bis-GMA-ECh monomers, showed a significantly lower compressive proportional limit under wet conditions. However, no statistically significant differences could be detected betweem the compressive fracture strength of composites under both dry and wet conditions. The fractured surface of the Bis-GMA-based composite is shown in Fig. 2 . Similar fractured surfaces were observed for the other composites. The surface morphology revealed that failure mainly occurred through the resin matrix of the composite resin.
DISCUSSION
In a previous investigation4), we found that the mechanical properties of light-cured unfilled resins were dependent upon the monomer structure.
It would be expected that the composite resins based on these dimethacrylates would show the effects of monomer struc-, T. FUKUSHIMA and T. HORIBE Fig. 2 On the other hand, the Bis-ME2.6 PP-based composite showed a relatively flexible nature because of the ethylene oxide units in its monomer structure. As mentioned in a previous report4), these findings suggested that the mechanical properties of these composites greatly depended upon the segmental mobility of the monomers.
The results of microstructural analysis suggest that the crack propagation in the experimental composite resins is mainly in the resin matrix. This finding was observed in the fractured surface of composites filled with a relatively fine particle filler10,11). This would indicate that the fracture strength of the resin matrix is lower than the filler/matrix bond strength. Therefore, it is suggested that a possible approach to improvement of the strength of dental composite materials is to increase the strength of the resin matrix itself. 
CONCLUSIONS

